T V H E N I was lately at Paris, M. B ouvard kindly allowed me to copy some of the Observations made at Brest. Since my return to this country, the obser vations I obtained have been discussed by M. D essiou, with regard to the principal inequality, or that which is independent of the parallaxes and decli nations of the luminaries and depends solely on the moon's age, that is, on the time of her passage through the plane of the meridian.
The result is exhibited in the following Table. which quantity is 9*5307813. The determination of Laplace, by other means, of the same quantity is 9*5385031 = log tan 19° 4'. B ernoulli took this con stant = 9*60286 = log. -, without explaining how he obtained it. N ewton determined = 4^5 5 making the mass of the moon much too great.
19° 4' -18° 45' = 19' or l m 16s in time. A difference therefore of about one minute in the sum of the intervals when the moon passes the meridian at 4h 20m and at 10h 20m would remove altogether the discrepancy between my determination and that of Laplace.
The following T able shows the differences between the times of high water calculated by M. D essiou with the constants 3h 47m*8, l h 20m and 9*5307813, according to the formula Phil. Trans. 1831, p. 387, line 17, and the times given by observation, and also the differences between the times calculated (with the correct establishment) by means of the The agreement so far between theory and observation is not less remarkable than that at the London Docks which I have before noticed, (see Phil. Trans. 1831, p. 388). The irregularities in the errors given in the fourth column arise from the paucity of the observations employed.
As it would be of great importance to predict, if possible, any remarkably high tides which might take place, in order that precautions might be taken to avoid any disastrous consequences, I requested M. D essiou to calculate, from the Tables in the Companion to the British Almanac # for 1831, the times and heights of high water at the London Docks corresponding to some remark ably high tides which have been observed, in order to see how nearly those Tables can be depended upon in extreme cases.
The following These results are extremely unsatisfactory; and I fear that it will happen sometimes, although but rarely, that a considerable error will occur in the cal culated times and heights of high water, owing no doubt to gales of wind in the Channel or North Sea, or even perhaps in the Atlantic. The average error in using the Tables of the Companion, as M. D essiou found by his calculations for the year 1826, (see Phil. Trans. 1831, p. 381,) in the time of high water is about 12m, and in the height about 8 inches ; this error however is more I be-* In using these Tables the moon's transit should be equated or reduced to mean time before the corrections are applied. The example given in the Companion is therefore incorrect, f November 1.
lieve to be attributed to the imperfection of the observations than to the inac curacy of the Tables. The time is only recorded in the Dock books to the nearest five minutes. The Committee of the Astronomical Society, to whom the improvement of the Nautical Almanac was referred, having recommended the insertion in that work of a " Table of the mean time of high water at London Bridge for every day in the year, and also at the principal ports at the time of new and full moon," (see Report of the Committee of the Astronomical Society relative to the im provement of the Nautical Almanac, p. 14,)-without doubt that accuracy will be introduced into these calculations which has long been applied to all other astronomical phenomena.
In the open ocean the rise of the tide is so small that it is difficult to fix the time of high water, and the effect of the wind is so capricious, that it seems difficult to do more than to determine the establishment of the p o rt; to which the mean of all the times of high water observed at any point of the lunation, will in this case afford a sufficient approximation. When this constant has been obtained at many places on the surface of the globe, the march of the great tide-wave will be ascertained, the numbers given on the map drawn by Mr. W alker, and which accompanies my former paper on this subject, maybe rectified, and many anomalies which it now presents will no doubt disappear.
In narrow channels and archipelagoes the case is widely different: here the moon's age and even her parallax and declination have a perceptible influence ; and if accuracy be required, all these circumstances, together with the period of the year, must be taken into account.
The observations which already exist would, if carefully discussed, furnish the means of determining the establishment of the port (A,), the fundamental hour of the port (A), and the constant ( w h i c h contains implicitly the mass of the moon throughout the British Isles, and probably in many other places, as along the coast of France, at Madras, &c. * Having obtained these constants, Tables might be constructed, which by merely adding a given quan tity would be sufficiently correct practically for a considerable extent of coast. These constants have been determined for the London Docks, and for the * As is done in this paper for Brest. present time, with great precision, but the establishment is subject to change, and the determination of this quantity will probably require to be repeated after several years. With respect to the determination of the influence of the parallax and decli nation of the moon, it is desirable to employ more observations than I have done; I contented myself with about 5000, in order to spare M. D essiou's time. A similar discussion of observations of the tides at Brest or some other favourable situation is greatly to be wished for, in order to ascertain how far these effects are the same in different ports.
The discussion of the observations of the times and heights of low water at the London Docks also remains, which I have been obliged to postpone.
The height of the water at any given time and place may be calculated when the requisite constants have been determined. At the London Docks the height of the water expressed in feet is According to M. D aussy, (Memoire sur les Marees des Cotes de France, Connaissance des Temps 1834,) the height of high water varies with the atmo spheric pressure, being highest when the barometer is lowest. This paper did not come to my knowledge until after these pages were in the press; but the determination by M. D aussy of the establishment of the port of Brest coincides with that which I have given, namely 3h 48m.
